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(54) (57) 1. yCTPO«CTBO WW SYPEHtW 
CKBAMH C OJJHOBPEMEHHOfl OBCAHKOft, 
BKJUOMawee 6yposy» Konomiy c aaK- 
peiuxeHHHM b ee Hwweft nacTH hopoao- 
paapymawKHM HKCTpyMeHTOM h pasMe*eH- 
H yw> KOHUfetrrpiWHO eft o6canHyw kojioh- 
ny t oTnH«iawemeccH TCM, 
HTOf c uenlrfD noBbmxeHHH HPOK3BoaH~ 
TejmHOCTH 6ypcHHK nyTeM yBeJurtetmH 

CKOPOCTH BMHOCa MaCTHU WlM* 3a 

cmct yMeHbnieiWH 9ohm pasMuaa aaTpy^- 
Horo npocrpaHCTsa o6cajiHOtt KonoHBti, 
o6caAHa* ronoMHa BbmoJiHeHa c npo- 
peawo BffOJib ee o6pa3y»mett, a ycT- 



poftcTBO cHa<5xe.HO onopnbiM craKaMOM, 
pa9Men\eKHbW kohi^c htph^iho c BHemneft 
cropOHtt o6caA»oft kojiohhu, KapetKoA 

C paSXHMHblMH 9 Jl6Me KT aMH H ynOpOM, 

jiotkom, 9aKpenneKBbW b BepxHcfl 

m cTH KapeTKK f H SamHTBbtMM ItnaHKaMK, 

npHKpenneKHHMH k HH*Hett qacTK Ka- 
peTKH c BHenmett h BHyrpeKHeft cropo- 
Hbi o6caaHoft kojiohhu b Mecre npope- 
3H, npK 3T0M pasxHMHMe sJieMeHTbi 
KapeTKH pa3Memettti b npopesa c ©03- 
MOXKOCTWo nepeMememw h o($pa3 ob a hh h 
meiw npM BsaBMOAcftcTBKM ynopa icaper- 
ica c OflOpHW* cTaKaHOH, a aanprrHue 
nnaHKH ycTa»oBneHhi c bo3MO*hoctwo 
repMeTHsaxpoi merat. 

2. YCTpoftcTBO no n.1, o t n'H- 
MawmeecH tcm, *ito baojii> 
npofloatoHoa npopesrt otfcaatioifc kojiohhu 
b wnoJTHe hw nonepeuHwe HaAPeaw, pac- 
noJia»e»Btie no o6e ee ctopohm. 

3, YcTpoftcTBO no nn.1 k 2, o t- 
ji K * a io m e e c n TeM, mto pas- 
TOMKwe sjieMemrtt BunoJiBeHw b awe 

pOJtHKOB . 
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HaoSpeTeHrte othochtcr k ropnoMy 
jxejiy, a mewo k 6ypeHHK> cxsaacrtH 
a noponax, nepeKPWTbix ceepxy toji- 
meii pbncjibix oTJioxeHHft. 

UeJIWO H306pfcTeHHH HBJUieTCH noBU- 
meHHe n pon3BOAHTejibHOCTK 6ypem4H 
nyTeM yBenn^emifl ckopocth BMHOca 
vacTHu nuiaMa aa cmst yMeHbmeHH* 30- 
hw pasMbnaa 3aTpy6Horo npocTpancTBa 

o6caAHOM KOJKWHM. 

Ha *ht. 1 h fbnr.2 npeACTaBJieao 
ycrpoflcTBO b neyx npoexuHHx, 06- 
o*hA*bhaj Ha $Hr.3 - paspes ycTbe- 
aoft qacTH ycTpoftCTBaj na fcHr.4 - 
cayenne A- A Ha *Hr.3; Ba 4>nr.S - 
ceneHHe B-B Ha d>nr.4; wa fair. 6 m 
4>Hr.7 o6caflHa3i xonoHHa c npOAOJifeHOft 
npope3bK> h nonepeuHMMB Ha«pe3aMH > 

BapHaHTM BMllOJlHeHWI. 

ycTpoftcTso jwx 6ypetm* cxBa*HH 
C OflHODpeMeHHOfl o6caAKoft COCTOKT 
H3 CypoBoft XOJIOHHW 1 (4>Hr. 1 K 2) 

c 3&KpenneHKWM« b ee Hracneft m*cth 
aaCoftHbiM ABwraTejieM 2, nopoAOpaapy- 

fflaWtfHX MHCTpyMeHTOM 3 K UCffTpaTOPOM 

4. Ha 6ypoBoft xojiohhc c uoMomwo 
xoMyTa 5 aaxpenneHa o*£;aAHafl kojioh** 
Ha 6, b Koropoft swncjiHeHa npoAOJib- 
Han npopesb 7 co cxocaMH 8 » Top- 
• uobux tooth x kojiohhm. B npopesb 7 
BCTaBrtena xapeTxa 9 c pas*HMm*4H 
pojiHKaHK 10 <*hf. 3-5), aunoJiHeH- 
humh M3 saxaneHHoft CTanH oGpasyw- • 

B^JKM B 06C8AHOft KOJIOHH6 menb 11 

AJiHHott I (*Hr.2K PaaxHKHHe pohhkh 
Vo aaxpenneHbt b itapeTxe 9 c ttOKom>to 
nonnwrtHHKOB 1 2 xa<terow> sanqmeHHux 
or mnaMa c noMomwo ynnoTHeHHfr 13 
(*ht.3 h 4) . Ha BHemHeft ^acnc xa- 
peTXH 9 BMnojiHeH ynop 14, a k Him- 
neft ee *iacTH saxpenneBu aancHTHwe 
nnaMKa 15 m 16, nepeKpNBax*B4e mejib 
c BHemHeft h BHyrpeHHeft ctopoh 06- 
caAKott KonoHHM • 3at^THwe njia»xn yc- 
TaHOBneHM c oeecnetemieM repMeTHs* * 
*a«h me™, ncro nomipyxMHeH^i 
ot iocHTejibHO flpyr APyra c noMomb*> 
npyxHH 17, HaneTbfx Ha nanmu 18. 
BAH HCKJnoMeHHH nona«aHHH MacTHU 
mnaMa no* pojihkm 10 KapeTKa 9 cna6- 
mena yiuioTHeKtWMH 19 h 20. B Bepx- 
Heft iacTH KapcTKH saxpenJieH jiotok 
21 ahh oTBoaa nuiaMa -lepes c-reHxy 
o6cr-AHoft kojxohhw- Ynop 14 xacaeTCH 
Bepxneft ropAOBofi ^acTK onopHoro 
craxaHa 22, pacnuJio)KeHHoro na ycTte 
cKBa«KH. flnn ckkjk€hhh A^*oPMaUHft 
o6caAHoft kojiohhu npn ee pacKpwTHK 
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h yxeMbmeHtw aJ^mh« ' « eJIH (* Mr - 2 > 
b o6caAHofl KonoHwe MoryT CtaTb bm- 
nojineHW nonepe^Hwe naAPeshi 23 

pacnanoweHHue bao/ix> npo- 
5 AO/ibHoA npope3H 7 h coeAHHeHHwe c 
Heft** 

BeJTMtmHy pacxpUTHH oGcaAHoft ko- 
jiohhw, T.e. mHpHHy b menH (*Hr.5) 
it ee AJXMHy t (*nr.2) t onpeAeJifnor 
10 MS cJieaywsiKx ycnoBKft:. d f < b ■* b 0 f 
NLG, rAe d^- HaxcHManbKbJft AwaMeTp 
qacTMA mnaMa ABHacymeroc« b xoiibue- 
bom ce^teHHH Mexny oCcaAHoft k 6ypo- 
BOft KOJIOHHaMH, b d - BHpHMa nejiH f 
15 cooTBeTCTBywrnan na^iajiy nnacTH^ecxHX 
AeiopnaAHfl b 6ypofloft kojiOHHe, N • 
ycmwe Ra nepeMemeHwe xapeTKM no 
o6canHoft xonoHHe h G - oce&a* Ha- 
rpyaxa Ka 3a<5oft. Sna^eim* b 0 k N 
onpeAenHWT aKcnepHNefrraAbKO . fliwi 
BToro npeABapwreJibHo auOicpaioT oTpe- 
90K Tpy6« Hymnoro waMerpa D f h 
AJiHHoit okoho 10 D m paspesajor Tpy6y 
BAOJib t nanpMMfep, *peaepoBanHeM hjih 
c noMombM CBapo«iHoro araiapaTa, 
CTpeKflCb npn dtom nonyTOTb sosmoxho 
t5om»!iiyw -imcTory iiob gpxhocth paapesa. 
* no KpaHM paapesa neiiawT cxocu 8 
l(*Hr.2). Ko«CTpyxmw K,7peTXH npe- 
30 AYCMaTpHBaeT ycraHoBKy b Heft po/m- 
xob co cMen^eweM ($m%5) TaxKM 06- 
paaoM, hto6m B.Hpx«a wx pwa Hecxont.- 
xo npeBbtaana M^xcKMaJibHo BO9M0«HHft 
pasMep tiacTHA mnaMa. 
35 % 3areM noABOAHT xapeTxy x cxocy 
8 rpySu h % mhocx y«apw no KapeTKa 
hot ee ynopy 1.4, saroiwxrr xapeTxy 
b cepenwHy paapeaaHHoro y^acTxa. llprt 
3tom onpeA^wwor AiiHHy t pacKpwrroft 
^ac-TH rpyCbi h ouenHsawT ycMnne N 
Ha nepeMemeHHe xapeTKH* Ecaw nocixe 
H3 b ji ene hhh xaperxn ns rpyfiw nmpMHa 
npopesK ocraixacb npexHeft (rtcxoAHoft), 
a ycuiiHe N ne npeBWcnno nonycTHMoro 
9Ha<teHKJi, to o6caAHy» xoiioHHy fle-. 
na»T H3 AaHHoro ceMenwi Try 6. E <^ H 
b BM6paHHOM oTpeaxe Tpy6 aosHwxjia 
ocTaTonnan Ae*opMaUH«, to BW^HpawT 
Apyryw Tpy6y c MeHbtd&ft TO/imHHoft 
cTeHKK hjih Cojiboero AHaMeTpa. flo- 

nOJlHHTeJIbHOft B03MOOTOCTbW HCX/lKWHTb 

ocTaTOKHyw Ae*opManH» Tpy6bi KBJtneT 
ch nepHoAHMecxan nonepeMHan naAPes- 
xa TpyGu y^acrxaMH 23 bmojib jihhhh 
ochoBHoft npoAonbHoft npopean 7 
four. 6) ktiw 3anena MeTajinwecxoft 
TpyOw Ha HeMeTannHMecxyw, HanpHMep 
nonH3TWJeH0Byw. yxaaaHHwe MeponpHH- 
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TKR n03BOn*WT onHOBPCMeHHO CKHSMTb 

h ycHJine an* upon******* xapeTxw no 
Tpy6e. flnnny aaiUHTHbix rx/umoK 15 m 
16 BUonpawT paBTioA nonoBHHe hjimhu 
menH f T.e. P/2. 

yCTpO^CTBO AJ?H OypeHHH CKBa*HH 

c oAHospeMeHHoft o6cwoft co6Hpax>T 
„ P a6oTGK>T c hhm cne^y***™ oGpasOM. 

nepea Ha^aJiOH 6ypOKHH 3aroTaBjm- 
BaK>T oecaAHyw xonoHKy pac^eTHon 

flJIHHW, flOCTaTOMKOft A™ nepeKpbrrrtH 
BceA ModHOCTH pbtXAbix oTJioaceimft, h 
BunonHHtoT b Heft npoAonbHyw npopeat 
7 co cKocaMH 8, yxaaaHHWM choco6ok, 
a ecra HeoGxoAHMo, AononHHTenbHue 
nonepeuirbie HaApesW 23 (4>Kr.2, 6) - 
3aKperuunoT Ha 6ypoBOft KonoHMe sa~ 
CoftHuft rHAPOABHraTe/tb 2 (nanpuMep, 
ryp<So6yp), nopoAopaspynaiomHft HHCTpy** 
m6Ht 3, ueHTparop 4 h o6caAHyro kg- 
noKHy 6 c noMomb» xoMyra.5. npw 
3T0M nopoAopa3pytnaK»m«ft HHCTpyMenT 
aomen (d AaHHOM BapnaHTe npiweKe- 
khh ycTPoftcroa) cbo6oaho npoxOAHTb 
b oflcaAKoit xoJioKHe h BMCTynaTb ks 
Hee Ka nexoTopyw Bemrqwiy* 

flanee saKperuiRioT K HWHeft h&cth 
icapeTKH 9 ynnoTHOKKe 20 m sanorrKue 
wiaHKH 15 h 16, noA0Py»t«eHHbie h 
coeHMHeMKtie Me*AY coooft C noMO^hio 
najibues 18. 

IIoaboaht KapeTKy 9 k oficaAHoft 
KOjiOHHe co ctopohm nopoAopaapynxa^o- 
mero HHCTpyMeHTa 3 h aaCHBawT ee 
BHanaiie b ckoc 8, a saren b npopesb 
Tpyow ynopoM 14 Hiipyxy A© Tex nop, 
noxa kohku 3amHTHMX ftnaHOK AOftAYT 
AO rocKKero oopesa oOcaAHoft kojiohhu. 

BypoBoft c»ap*A BHBemKBawT b Bep- 
THxaJibHOM nojioxeflKH naA tokkoh 6y- 
pcHHfl, noABOA^T n©A ?ero onopKwft 
cTaxaH 22 <*Hr.1-3>, BCTaBiwwr b 
B epxH**> nacTb KaperxM 9 yrmoTHeHHe 
19, TaM *e aaxpetuwioT aotok 21 h 
npHCTynaiOT k 6ypeHH». 

flnfl 3Toro b nonocTb Cyposoft ko- 
noHHU noAa»T noA HanopoM paOovyw 
xhakoct*, KOTopaa, npottA* ^epea 
rMffpoABMraTejib 2> jipkboaht bo apa- 
mejme nopoAopaspymawmnft KHCTpyweHT, 
Uocne onycxaHwi CHapwa Ha 3a6oft 
HawnaeTCH yrnySica cKBaaowu b pfaoaxoft 
Tonme, P^kthbhwh momght ot thapo- 
APwraTejm BocnpHKHMaerca msmtoA 
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cTflHKfl Mepe3 nepxHiao MacTb KOnoHKbl 
6ypKmvHbix rpyo* B nasanbHUH momcht 
yrjiy6KH CHapftAa OTpa6oTawMa« x*ui- 
KocTb co nLna^oM yismiBaercn H3-non 
5 oOcaAHoA kojiohhm. flanbHeftiuoe 3ar/iy6- 
neHMe cnapHAa npoHCXOAHT sa cser 
pasMuda pwxjioh to/qhh h paspymeKMfl 
ce nopoAOpaapyiflawmHM HHCTpyMG htom. 
npn stom ynop KapeTKH conpHKa- 

CatiCM C TOpUODOHuTIOBepXHOCTbto cTa- 

Kana 22 four. 3), xaperxa 9 c sanutr- 
HbiMH imaKKaMH 15 M 16 yAepJKHBaeTCH 
Ha ypOBRe ycTbn cxaawnHW. Pojthkk 
iO KapeTKH Ha^HHawT xaTMTbCK no 
ruiocxocTHM npopesH 7 o6caAHOH ko- 
jtokuw , o6pa3ya b Heft 6eryniyw mejib, 
KoTopaa nepeMemaeTCH no o6canHoft 
KOAOHHe CHH3y BBepx, OCTaBaHCb npH 
3TOM Ha ypOBHe yCTbH CKBaxcHHM • 

npOMMBOMHA* KHAKOCTb CO HUiaMOM 

nocrynaer b xonbAesoe npocTpaHCTBO 
Me»AY o6caA«ofl h OypujibHoft xonoHHa^ 

MK, nOAHHMaeTCH AO ypOBHH KOpeTKH 

9 h H3JiHBaeTCH wapy^cy ^epea oTKpw- 
Tyw qaCTb menw 1 \ no noTKy 21 . 3a- 
HHTKue anaKXrt 15 H 16 rrpeAOTsparaawT 
nonaAaHHe H aaxnKHKaaKHe «iacTKU 
mnBHB 9 MacTb m,em 1 1 , pacnoncwKeH- 
Hyio move xapeTKH 9, wo o6ecne<tHBa- 
eT CMbixaHKe memi noA A^ftcrBHeM cha 
ynpyrocTM o6caAHOft koaohhu* 

B cbok) o^epeAb canbHHXoeoe ynnoT- 
neHHe 19 b BepxHeft sacTK KapeTKrt 9 
npeAOTBpamaeT nonaAaHHe n aaxjiHHH- 
b em vie MacT»n wjraMa Mexny pojmKanH 
10 h nnocKocTHMH pa3p^3a 7 o6caA- 

HOK KOAOHKbU 
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•K MOMeHTy saBeproeiiK* nepexpwTHH 
Bceft ToiimH pbixnux oT/toKeHHft xapeT- 
Ka 9 BtxxoAHT nepea BepxHHft ckoc 8 
o6caAHofl TpyOw. Ha stom 6ypeiiHe spe- 
K6H ho npeKpamaror. KapeTKy 9 c aot- 
kom 21, aaniHTHbiMH nnanKaMH 15 h 16, 
a Taxxe xoMyT 5 CHHMawT. najTbueft- 
mee Oypenne BeAyT b ycToftMHDbix no- 
poAax 6es noA^eMa eypoooft kojiokhw, 
napan^KBaH ee no Mepe Heo6xoAKMOCTn . 
B 3TOH cjiyttae npoMbiBOHHan xchakocti, 
co mnaMOM no ahhm3 eTC fl c 3a6o*? BBepx 
no o6caAHoft xonoHHe h H3nMBaeTCH, 
xax o6biHHO, uepea Bepxnee ee c^eK^e 
pacnono*eHHOc hcckojilko di>^ ypobhk 
noBcpxHOCTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 

slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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